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(54) HIGH-RESOLUTION SOLID-STATE IMAGE PICKUP DEVICE 

(57)Abstract: 

PURPOSE: To obtain a solid-state image pickup 
device which reproduces a highly detailed 
picture, by providing two operation modes which 
add signal charges of vertically continuous two- 
picture element quantity or the quantity of two 
picture elements of different matrices of a 
vertical charge transferring section to a 
horizontal charge transferring section. 
CONSTITUTION: Firstly, the signal charges 
accumulated in all photosensitive sections of A- 
field are simultaneously transferred to a vertical 
CCD register through a field shift gate 4. Signal 
charges of each picture element are held at 
each stage of the vertical CCD register of an 
one picture element/one stage constitution and 
the charges are transferred downward one stage 
by one stage. While the downward transfer of one stage is made, one line of 
electric charges inputted in a horizontal CCD register 5 are held under the same 
condition and the horizontal transfer is made after another one-stage downward 
transfer is made and another line of electric charges are inputted. This becomes 
the 1st operating mode. Secondly, signals of two-picture element quantity of 
different matrices are added to the horizontal CCD register at B-field and the 
horizontal transfer is performed in the same way. This becomes the 2nd operating 
mode. 
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SPECIFICATION 

TITLE OF THE INVENTION 

HIGH-RESOLUTION SOLID-STATE IMAGE PICKUP DEVICE 

[Page 366, line 4-6 of top left column of the Japanese text] 
[Technical Field of the Invention] 

The present invention relates to a high-resolution solid-state image pickup 
device which reproduces a high-definition image. 

[Page 366, line 18 of top right column to line 15 of bottom right column of the Japanese 
text] 

Here, the number of transfer stages in the vertical direction of the vertical CCD 
registers CI, C2, CM is N (= 250), which is half the number of pixels in the vertical 
direction of the photosensitive sections PI, PT. In the normal television standard 
system, one frame is composed of two fields, and interlace scanning is performed. 
Accordingly, the IT-CCD also performs an imaging operation conforming thereto, 
where the foregoing two fields are divided into A- and B-fields, and in the A-field, 
signal charges accumulated in two photosensitive sections (Pll 5 PH')> (PI 2, PI 2'), 
(PIN, PIN 5 ), (P21, P21'), (P22, P22'), (P2N, P2N 5 ), .... (PM1, PM1'), (PM2, 
PM2'), (PMN, PMN') continuously provided in the vertical direction are read out 
together, and in the B-field, signal charges accumulated in two continuous 
photosensitive sections (Pll\ P12), (P12\ P13), .... (P21\ P22), (P22\ P23), (PM1\ 
PM2), (PM2\ PM3), ... different in phase by 180 degrees, spatially, with respect to the 
vertical direction, from the two photosensitive sections, from which signal charges have 
been vertically read out in the A-field, are read out together. Such a signal charge 
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readout mode is called a field integration mode, and in this case, since spatial phases of 
signals to be read out in the A- and B-fields are different by 180 degrees in the vertical 
direction, 2NxM (=500x400) sampling points are obtained from the entire 
photosensitive region. 

These sampling points are shown in Fig. 2. Black circles denote A-field 
sampling points, and white circles denote B-field sampling points. Each of the 
sampling points is located at a middle point of two continuous pixels in the vertical 
direction. The A- and B-field sampling points have a square lattice arrangement, as 
shown in the figure. 

In the IT-CCD of such a conventional system, the number of sampling points in 
a 1-field time is 250 vertically, and horizontally, 400, while in a 2-field period by 
interlacing, the number of sampling points is doubled to 500 vertically, and a total 
number of sampling points is 200K. 

[Page 367, line 10-11 of bottom left column of the Japanese text] 

Fig. 3 is a schematic configuration diagram of a solid-state image pickup device 
according to an embodiment of the present invention. 

[Page 368, line 15 of top right column to line 5 of bottom right column of the Japanese 
text] 

Description will be given of an imaging operation by the configuration of Fig. 3 
and Fig. 4. First, signal charges accumulated in all photosensitive sections of the 
A-field are simultaneously transferred to the vertical CCD registers through a field shift 
gate 4. Since the vertical CCD register has a one-pixel-to-one-stage configuration as 
described above, signal charges of the respective pixels are individually held at the 
respective adjacent stages of the vertical CCD register. These signal charges are 
transferred downward in Fig. 3 one stage by one stage in the vertical CCD register. In 
the case of an ordinary CCD, electric charges transferred one stage by one stage and 
input into a horizontal CCD register 5 are transferred at high speed in the horizontal 
direction, and sequentially read out of an output section 2. 

On the other hand, in the solid-state image pickup device of the present 
embodiment, one line of electric charges input into the horizontal CCD register 5 by a 
one-stage transfer in the vertical direction are held as they are, and a horizontal transfer 
is performed after another line of electric charges are input by another one-stage transfer 
in the vertical direction. By repeating this operation, signal charges accumulated in 
two photosensitive sections (Pll, Pll'), (P12, P12'), (PIN, PIN'), • (P21, P21'), 
(P22, P22*), (P2N, P2N'), (PM1, PM1 5 ), (PM2, PM2'), (PMN, PMN') 
continuously provided in the vertical direction are added and read out. This is the first 
operation mode in the horizontal CCD register. 

Next, in the B-field, signal charges accumulated in all photosensitive sections 
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are likewise simultaneously transferred to the vertical CCD register through the field 
shift gate 4. These signal charges are transferred one stage by one stage in the vertical 
direction and sent to the horizontal CCD shift register 5, however, unlike in the A-field, 
when an electric charge from the photosensitive section without a prime in Fig. 2, for 
example, P22 is input into the horizontal CCD register 5, the electric charge is not held 
as it is, but is shifted forward by only a one-stage equivalent (for one column) of the 
horizontal CCD register. Hereinafter, this is named a one-column forward shift. At 
the point in time where a one-column forward shift has been performed, one-stage 
transfer is again performed in the vertical CCD register to send another line of electric 
charge into the horizontal CCD register 5. This electric charge is one from the 
photosensitive section with a prime, for example, PIT. Thereafter, a horizontal 
transfer is performed to read out signals. By repeating this operation, the signals in the 
B-field are provided as signal charges accumulated in two diagonal photosensitive 
sections (PIT, P22), (P13\ P24), ... that have been added. This is the second 
operation mode in the horizontal CCD register. 

Sampling points by combination of these A- and B-fields are illustrated in Fig. 
5. Although black circles denote the same A-field points as those in Fig. 2, B-field 
points denoted by white circles are half-shifted in the horizontal direction to have a 
rhombic lattice arrangement. 
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